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Design of a Computer-Aided Engineering Environment (short: CAEE) for automated individualization 

of implants (using the example of a hip shaft endoprosthesis):

1. Derivation of a generic process chain for algorithmic individualization of the implant (shape)

2. Implementation of printed effects for algorithmic individualization of the implant topology

▪ Operationalization of the 

characteristic features and 

requirements 

▪ Formalization of the 

algorithmic individualization 

process using the 

methodological framework of 

Computational Design 

Synthesis (CDS) in a CAEE

Manual and semi-automated 

process chains from related work

Derived generic

process chain

▪ Increase of the filling level of the 

implant in the medullary canal 

by 30 % compared to a 

prefabricated endoprosthesis

▪ Complete preservation of 

healthy bone tissue

▪ Automated reconstruction and 

adjustment of the hip anatomy 

in case of deformities

▪ Reduction of the stress-

shielding up to 81 % through 

density-based topology 

optimization of the 

endoprosthesis compared to 

unoptimized
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